One hundred ten cases of T waves more than 10 mm in height in the precordial leads were studied. The T waves were wide in ischemic heart disease and thin and peaked in uremia. Marked changes in the ventricular gradient were obselved in ischemic heart disease and in uremia with hyperkalemia. In other conditions, the changes in the ventricular gradient were of a lesser degree. In cases of left ventricular hypertrophv, the T waves were tall from V1 to V4 in systolic (pressure) overloading, from V4 to V¾ in diastolic (volume) overloading, and from V2 to V6 in combined types of overloading. In the present report, the morphology of the QRS complex and the T wave has been studied with a view to comparing the features in various conditions and to establishing diagnostic criteria that might elucidate the etiological basis of the tall T wave.
The appearance of tall T waves was the earliest electrocardiographic sign encountered in clinical and experimental cases of acute myocardial infarction. In anterior myocardial infarction they disappeared within 24 Figure 1 Method of making the various measurements of the T wave and the QRS complex. of the T wave were measured in the horizontal plane by measuring their respective areas in microvolt seconds in V1 and V6. These values were plotted on V1 and V6, and perpendiculars were dropped from these points to the lead axis; the point of intersection of the two perpendiculars was joined to the center, and these vectors represented the direction and magnitude of the axis of the QRS and of the T wave ( fig. 1) 
. eration of electromotive forces and if the processes of depolarization and repolarization were equal and opposite, the algebraic sum of the areas of the QRS complex and of the T xvave would be zero. However, in the human heart, repolarization is slower than depolarization. Moreover, there are differences in the duration of depolarization in various parts of tlhe ventricles so that repolarization. occurs in some parts while depolarization is not yet completed in other parts. These net differences in ventricular electrical activity are termed the "ventricular gradient" (fig. 4) . Determination of the ventricular gradient reveals whether T wave alterations in the electrocardiogram are primary (gradient abnormal) or secondary (gradient normal).
Normal Subjects (Fig. 5) The average ventricular gradient in the horizontal plane in normal subjects xvas found to be +23°( QTc -Normal -Intersection -NOT :PRESENT Figure 5 The features of tall T waves in a normal individual. The ventricular gradient and QTc are normal. The heart was normal clinically, and the x-rays of the chest were normal. In our series, minor variations (less than 30) in the average ventricular gradient as compared to the average normal value also occurred in cases of left ventricular hypertrophy due to hypertension, aortic valve disease, and congenital heart disease.
The distribution of tall T waves in precordial leads in these cases was a matter of interest. In cases of aortic stenosis and hypertension, conditions which are associated with systolic overload of the left ventricle, the T xvaves vere tall from V1 to V. The T In cases of aortic incompetence, patent ductus arteriosus, and venitricular septal defect, conditions which are associated with diastolic overload of the left ventricle, the T waves xvere tall from V4 to V6. In two cases of aortic incompetence, the voltage of T in V6 was more than 10 mm. In cases with combined systolic and diastolic overload such as aortic stenosis vith incompetence, the T waves were tall from ½, to V6 ( fig. 6 ). In uremia with hyperkalemia, the ventricular gradient was nmarkedly altered, the average value being -1.3g. In all cases the T waves were narrow and peaked. Thus in a given electrocardiogram, narrow, tented, tall T waves, associated with marked deviation of the ventricular gradient from normal, point to a diagnosis of uremia with hyperkalemia.
Ischemic Heart Disease
The ventricular gradient was significantly altered in each and every case of ischenmic heart disease. The average value in cases of angina pectoris was +40. It ranged from +5' to +50' in anterior myocardial infarction and from 22°to +74' in posterior myocardial infarction, the average values being +38 and +56°, respectively. In contrast to uremia with hyperkalemia, the T waves in ischemic heart disease were vide, and hence a differentiation could be made. We agree that this mechanism-will satisfactorily explain the occurrene-of tall T wvaves in leads V2 to V5 in those cases of posterior and diaphragmatic infarction which show evolution of changes with time ( fig. 8) 
